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CLAIMS 

A recombinant attenuated coxsackievirus B4 virion which 
is engineered to contain a heterologous nucleic acid 
within the open reading frame of i/s genome, wherein 
the heterologous nucleic acid enc/des a heterologous 
polypeptide which is expressed the virion. 

The recombinant attenuated coxsackievirus B4 virion of 
Claim 1 which is JVB. 

The recombinant attenuate/ coxsackievirus B4 virion of 
Claim 1 which is CB4-P. 

The recombinant CB4-Py£irion of Claim 3 wherein the 
heterologous nucleic yacid is in the PI region of the 
genome . 

The recombinant CB4-P virion of Claim 4 wherein the 
heterologous nucleic acid is in frame with the coding 
region such that the heterologous polypeptide is 
expressed as affusion of a viral capsid protein. 

The recombinant CB4-P virion of Claim 5 wherein the 
heterologous polypeptide is expressed within an 
immunogenic region of the viral capsid protein. 

The recombinant CB4-P virion of Claim 6 wherein the 
heterologous nucleic acid is expressed as an internal 
f us/on of VP1. 



(he recombinant CB4-P virion of Claim 6 wherein the 
iral capsid protein is VP1 . 
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\J 9 . The recombinant CB4-P virion of Claim 6 whe^in the 

immunogenic region of VP1 contains B-cel]^pitopes , T- 
cell epitopes, or both. 

10. The recombinant CB4-P virion of Clajffn 8 wherein the 
heterologous polypeptide is expressed within the viral 
capsid protein VP1 at a posit ion/which corresponds to 
the DE loop. 

11. The recombinant CB4-P virion of Claim 10 wherein the 
heterologous nucleic acid As directly downstream of 
codon 12 9 of VP1 coding Sequences. 

12. The recombinant CB4-P /virion of Claim 11 wherein the 
heterologous nucleic/acid replaces nucleic acid 
sequences correspoi)aing to VP1 codons 130-137 of wild 
type CB4-P. 

13. The recombinant CR^P virion of Claim/^ wherein the 
heterologous nu^feic acid is inserted in frame and 
directly ups^am of sequences vji^ich encode VP4 

14. The recombinant CB4-P virion of Claim 13 wherein the 
heterologous polypeptide's expressed as an amino- 
terminal fusion of the /viral polyprotein. 



15 



16 



The recombinant CB4^P virion of Claim 14 wherein the 
amino-terminal fusion is susceptible to cleavage from 
the viral polyprotein by a viral protease. 



The recombinant CB^ 
heterologous 
the first co 




irion of Claim 13 wherein the 
inserted directly after 
ral polyprotein. 
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17. The recombinant ^B4-P virion of Claim 14 wherein the 
insert is frora^bout 60 nt to about 3 60 nt. 

18. A nucleic acid comprising the complete /enome of a 
recombinant attenuated coxsackievirus B4 virion which 
is engineered to contain a heterologous nucleic acid 
within the open reading frame of itd genome, wherein 
the heterologous nucleic acid encoues a heterologous 
polypeptide which is expressed hj the virion. 

19. The nucleic acid of Claim 18 wherein the attenuated 
coxsackievirus is JVB. 



20. The nucleic acid of Claim/18 wherein the attenuated 
coxsackievirus is CB4-P, 



21 . 



The nucleic acid of Cl^im 20 which is an infectious 

53^01 



cDNA of the CB4-P genome . 

Claim 20 which is an infectious RNA 



22 . The nuc 



leic acia 



of the CB4-P genome, 



23 



24 



25 



The nucleic acdra of Claim 20 wherein the heterologous 
nucleic acid jfs inserted into the PI region of the 
genome . 



/ 



The nuclei© acid of Claim 23 wherein the heterologous 
/ 

nucleic a£id is inserted into the coding region of VPl 



/ 



The ni^leic acid of Claim 24 wherein the heterologous 
nucleAc acid is inserted into sequences which encode 
the JDE loop of VPl. 



• 
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26 . 



27. 



28 



29. 



30 



31 



32 . 



33 



The nucleic acid of Claim 25 wherein 
nucleic acid is directly downstream 
coding sequences . 




eterologous 
codon 12 9 of VP1 



The nucleic acid of Claim 26 vmerein the heterologous 
nucleic acid replaces codon^ 130-137 of VP1 coding 
sequences . 

The nucleic acid of Gifaim 20 wherein the heterologous 
nucleic acid is inserted in frame and directly upstream 
of sequences whieJn encode VP4 . 



The nucleic acid 
nucleic acid is 
encoding VP4 




herein the heterologous 
irectly after the Sirst codon 



The nucleic acid of Claim 26 wherein 
nucleic acid is from about 25 nucle 
nucleotides in length. 




heterologous 
to about 3 9 



The nucleic acid of Claim 26 wherein the insert is 
antigenic when expressed in &tie context of the CB4-P 
genome . 

The nucleic acid of Cla*fm 31 wherein the insert further 
encodes a T cell epitope, a B cell epitope, or both a T 
cell and a B cell ^pitope. 

The nucleic acief of Claim 31 wherein the insert encodes 
an viral polypeptide or a fragment thereof. 



34. The nuclei^ acid of Claim 31 wherein the insert encodes 
an bacterial pathogen polypeptide or a fragment 
thereoi 



t 
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5. The nucleic acid of Claim 31 wherein the insert encodes 
an HIV polypeptide or a fragfment thereof 

The nucleic acid of Cl^m 35 wherein the insert encodes 
HIV p24 or a f ragment^hereof . 

A method for indu^ang an iroxfine response to a 
polypeptide in an individuafL, comprising: 

a) providing a recombinant attenuated coxsackievirus 
B4 virion which is engineered to contain a 
heterologous nucleic acid within the open reading 
frame of its genomef, wherein the heterologous 
nucleic acid encodes a heterologous polypeptide 
which is expressep by the virion; and 

b) administering the recombinant attenuated 
coxsackievirus B4 virion to the individual under 
conditions appropriate for infection. 



The method of Clalfh 37 wherein the recombinant 
attenuated coxsackievirus B4 virion is formulated with 
a physiologica^lif ^jbceptable carrier. 



The method 
acid is ex] 
coxsackievl 
such that 




wherein the heterologous nucleic 
r the recombinant attenuated 
Lrion as an internal fusion of VP1 
^terologous nucleic acid is expressed 



within an immunogenic region of VP1 



The method pi Claim 3 7 wherein the immune response 
comprises fehe generation of a cytotoxic T-cell 
response, /a T helper cell response, B cell response, or 
any combination thereof. 
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41. The method of Claim 37 wherein the hetero/ogous nucleic 
acid is expressed as an amino- terminal fusion of the 
viral polyprotein. 

42. The method of Claim 41 wherein the am£no- terminal 
i fusion is susceptible to cleavage fgom the viral 
\ polyprotein by a viral protease. 

43. The method of Claim 37 wherein tfefe heterologous nucleic 
acid further encodes a T-cell epitope. 



|44. The method of Claim 37 wherein the polypeptide is a 
! polypeptide or fragment thereof from a pathogen of the 
individual . 

45. The method of Claim 44 wherein the immune response 

which is generated in the individual <is ; prevents or 

/ I J 

inhibits disease progression in the individual. 



46 



47 



48 



50, 



/si 



The method of Claim 3/JI wherein the polypeptide is a 
viral polypeptide, 

The method of ^aijm 4^ wherein the viral polypeptide is 
an HIV polype 



The metho- 
p24 or a 



49. The meth 




herein the HIV polypeptide is 
eof . 



aim 37 wherein the individual is human, 



The method of Claim 37 wherein the individual is an 
animal 

The method of Claim 37 wherein the individual is 

/ 

immunocompromised . 
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52. A method for inducing an immune response An an 
individual which is protective against Coxsackievirus 
B4, comprising: 

a) providing a CB4-P virion; and 

b) administering the CB4-P virion/to the individual 
under conditions appropriate /or infection. 

53. A method for delivering a polypeptide to an individual, 
comprising: / 

a) A recombinant attenuated/coxsackievirus B4 virion 

which is engineered to .contain a heterologous 

nucleic acid within the open reading frame of its 

genome, wherein the he£^a?®logous nucleic acid 

encodes a heteroloa^us polypeptide which is 

/7 / 

expressed by th,e^v/rior^ wherein the heterologous 

ssed as an amino- terminal 



fusion of varal 
terminal itusio: 
the virafl poiVP2?©tein 
b) adminis 

coxsackievi 
individual/ under 
infection' 



n^»e-reln the amino - 
e to cleavage from 
viral protease; and 
inant attenuated 
r B4 virion of step a) to the 
conditions appropriate for 



the 



